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Until recently, infection of the uterine cervix by
human papillomavirus (HPV) was thought to be
rare. Marsh could find only 10 reported cases of
condyloma acuminatum of the cervix in the world
literature (Marsh, 1952). Raftery and Payne (1954)
found histological evidence of condyloma
acuminatum in 3% of 587 biopsies from the uterine
cervix seen in their laboratory in the 5 years from
1949-1954. Recent cytological and colposcopic
studies (Meisels & Fortin, 1976; Meisels et al.,
1977; Reid et al., 1980) have suggested that this
infection is more common than early reports
indicated. The increase in prevalence in more recent
studies is explained by a previously unrecognised
"flat wart" cervical lesion, visible with the increased
magnification of colposcopy. Initial investigations
of the prevalence of these flat lesions have
depended on subjective cytological and histological
criteria for their diagnosis (Meisels et al., 1977;
Reid et al., 1982). We investigated the prevalence of
wart virus infection of the cervix in women
presenting with abnormal smear reports by an
objective immunohistochemical technique for
identifying papillomavirus antigen.
Material from colposcopically directed cervical
biopsies from 139 women attending a district
colposcopy clinic were studied. The presenting
cytology reports for these patients were: mild
dyskaryosis (usually recurrent in 51, moderate
dyskaryosis in 38 and severe dyskaryosis in 50. The
biopsies were fixed in formol sublimate, embedded
in paraffin and divided at 3 levels; sections were
taken for immunohistochemical studies.
Papillomavirus antigen was demonstrated using an
indirect immunoalkaline phosphatase technique (To
et al., 1983) and an antiserum prepared by the
immunization of a rabbit with disrupted capsids
from virions purified from a pool of plantar warts.
The specificity of the antiserum has been
demonstrated using electron microscopy to
demonstrate virus particles in positively staining
cells (Jenson et al., 1980). The presence of
papillomavirus antigen in the sections was
detectable in the light microscope as a deep red
colouration in the nuclei of squamous epithelial
cells. Control sections were negative when treated
with substrate alone or when the primary antiserum
was omitted and substituted by normal goat serum
The results of the histological and
immunohistochemical investigations are shown in
Table I. Viral antigen was found in 8% of 25
sections where no histological abnormality was
present and in 57% of 14 cases diagnosed as wart
virus infection alone. Biopsies from 18.3% of 98
patients with cervical intraepithelial neoplasia
(CIN) were positive for viral antigen but neither of
the two cases of invasive cancer displayed positive
staining.
Table I Prevalence of HPV antigen
by histological diagnosis
in cervical biopsies
Histological No. (%) with
diagnosis No. examined HPV antigen
Benign 25 2 (8.0%)
WVI alone 14 8 (57.1%)
CIN 1 14 2 (14.3%)
CIN 2 20 5 (25.0%)
CIN 3 64 11 (17.2%)
Invasive cancer 2 0 (0.0%)
Total 139 28 (20.1%)
(X2 = 1.11; P>0.05 for the difference between the
prevalence of papillomavirus antigen in benign and CIN
lesions).
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Positive cells were usually those demonstrating
koilocytotic atypia in the upper third of the
epithelium (Figure 1), although occasionally
flattened surface cells also stained. In cases where
the epithelial abnormality was either CIN 1 or CIN
2, the positive cells were found in the upper layers
of the abnormal epithelium. In cases of CIN 3 with
surface differentiation eight of the biopsies had
positive staining either in the superficial cells of the
abnormal epithelium or in adjacent areas within the
same biopsy. In the three other cases of CIN 3 with
surface differentiation there was no staining in the
lesion itself, although positive cells were found in a
separate biopsy from the same cervix. No positive
staining was found in cases of CIN 3 without any
surface differentiation (carcinoma-in-situ).
This study shows that HPV antigen is present in
biopsies from the cervix in 20.1% of 139 patients
referred because of an abnormal smear report.
Where a histological diagnosis of CIN had been
made, viral antigen was present in 18.3% of cases.
It is accepted that cervical epithelium is only
Figure 1 Positively staining nuclei in the upper third
of an abnormal epithelium (alkaline phosphatase
staining x 100).
partially permissive for the expression of viral
antigen (Woodruff et al., 1980; Kurman et al.,
1981; Meisels et al., 1982), therefore, the prevalence
of papillomavirus genome in these patients may be
much higher. Using subjective cytological criteria
for diagnosis, a figure of 70% has been suggested
for the prevalence of wart virus infection among
patients with abnormal smears (Meisels et al.,
1977). A figure of >90% has been suggested using
histological criteria for the prevalence of wart virus
changes in patients with CIN and invasive cancer
(Reid et al., 1982). The objective data from this
present investigation show that HPV antigen is
more frequently found in CIN lessions than in
biopsies reported as benign epithelium. The
difference in prevalence between these 2 groups
does not reach levels of significance. This could be
explained by the reduced permissiveness of cervical
epithelium for the expression of viral antigen and
this hypothesis is being investigated using DNA
probes to identify HPV genome in biopsies from
normal and abnormal cervical epithelium.
The absence of evidence of HPV antigen in
undifferentiated CIN 3 lesions might be thought to
suggest that the virus is an opportunistic infection
in epithelium already affected by mild CIN lesions.
However, the antigen was not found predominantly
in the milder CIN lesions: indeed, 17% of cases
with CIN 3 demonstrated positive staining. There is
no evidence from this study to suggest that an
associated wart virus infection somehow implies a
less serious prognosis for the patient with a CIN
lesion.
A hypothesis has recently been advanced
suggesting that HPV may act in synergism with
herpes simplex virus or other initiating events as the
promoter of malignant change in squamous cancer
of the cervix (zur Hausen, 1982). The author
reports unpublished work by Gissman et al. who
have found papillomavirus DNA in tissues from
invasive cancers. He concludes by stating that
further experimental substantiation of his model is
required. The immunohistochemical method
employed in this study is currently being adapted
for use with cervical smears. Such a cytological
technique would be of value in the longer term
natural history studies of HPV infection that will be
needed if the virus is to be evaluated for its role in
squamous cancer of the cervix.
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